SEQUENCE LISTING 

<110> Bidney, Dennis 
Duvick, Jon 
Hendrick, Carol 
Hu, Xu 
Lu, Guihua 
Crasta, Oswald 



<120> Sunflower RhoGAP, LOX, ADH and SCIP - 
Polynucleotides and Methods of Use 



<130> 35718/201902 

<150> US 60/166,128 
<151> 1999-11-18 

<150> US 60/201,837 
<151> 2000-05-03 

<160> 10 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 824 
<212> DNA 

<213> Helianthus annus 
<220> 

<221> misc_f eature 
<222> (0) . . . (0) 
<223> rhoGAP 

<221> CDS 

<222> (35) . . . (637) 

<400> 1 

ttcggcacga gtccaaatcc aatcttcaat cacc atg get gaa gaa caa ctg ccg 55 

Met Ala Glu Glu Gin Leu Pro 
1 5 

cct gat caa att aaa etc att cac aag ctt aat ttg ttc aaa ate aaa 103 
Pro Asp Gin He Lys Leu He His Lys Leu Asn Leu Phe Lys He Lys 
!0 15 20 

ggc aga gat aaa cac aat cgc aaa ate tta cga att gtc gga aaa aac 151 
Gly Arg Asp Lys His Asn Arg Lys He Leu Arg He Val Gly Lys Asn 
25 30 35 

ttt cca get aag agt ttg acc gtt gac ctg ttg aaa aaa tat eta gaa 199 
Phe Pro Ala Lys Ser Leu Thr Val Asp Leu Leu Lys Lys Tyr Leu Glu 
40 45 50 55 

gtg aaa att ttc ccc aaa ctt gaa cga ccg ttt gtg gtg gtt tac gtt 247 
Val Lys He Phe Pro Lys Leu Glu Arg Pro Phe Val Val Val Tyr Val 
60 65 70 

cac act gat gtt cag aag age gag aat ttc cct gga ata tec gtt etc 295 
His Thr Asp Val Gin Lys Ser Glu Asn Phe Pro Gly He Ser Val Leu 



1 



75 80 85 

egg tea gtt tac gac gcg att ccg atg acc gtg aaa caa tat ctt gag 343 
Arg Ser Val Tyr Asp Ala He Pro Met Thr Val Lys Gin Tyr Leu Glu 
90 95 100 

gcg gtt tac ttt gtt cat ccg gat ctg cag tec aga att ttt ctg get 391 
Ala Val Tyr Phe Val His Pro Asp Leu Gin Ser Arg He Phe Leu Ala 
105 110 115 

aca ttt ggc egg ctt ate ttc acc gga ggg tta tat gca aag ctg aga 439 
Thr Phe Gly Arg Leu He Phe Thr Gly Gly Leu Tyr Ala Lys Leu Arg 
120 125 130 135 

ttt gtg agt cga ttg gcg tat ctg tgg gaa cat gtg aaa agg aac gag 487 
Phe Val Ser Arg Leu Ala Tyr Leu Trp Glu His Val Lys Arg Asn Glu 
140 145 150 

ate gag ate cca gag ttt gtc tac gat cat gat gag gat ctg gag tac 535 
He Glu He Pro Glu Phe Val Tyr Asp His Asp Glu Asp Leu Glu Tyr 
155 160 165 

cgt ccg atg atg gat tac ggg ata gag agt gac cac get aga gtt tat 583 
Arg Pro Met Met Asp Tyr Gly He Glu Ser Asp His Ala Arg Val Tyr 
170 175 180 

gga gcg ccc gcg gtt gat tec tct gtg gcg get tat tec atg agg tgt 631 
Gly Ala Pro Ala Val Asp Ser Ser Val Ala Ala Tyr Ser Met Arg Cys 
185 190 195 

ate tea taggggaaat agttgttttt tcttttgttt ttgaaaatag gtgctaaaag 687 

He Ser 

200 

aagtgcaata tatagtattt agcaatattt cgggtgttgt agtatgttga taaegggett 747 

ttcttataac attcattgtt ctagttttct tttgtaaaaa ttatttgata aattctttgt 807 

aaaaaaaaaa aaaaaaa 824 

<210> 2 
<211> 201 
<212> PRT 

<213> Helianthus annus 
<400> 2 

Met Ala Glu Glu Gin Leu Pro Pro Asp Gin He Lys Leu He His Lys 

15 10 15 

Leu Asn Leu Phe Lys He Lys Gly Arg Asp Lys His Asn Arg Lys lie 

20 25 30 

Leu Arg He Val Gly Lys Asn Phe Pro Ala Lys Ser Leu Thr Val Asp 

35 40 45 

Leu Leu Lys Lys Tyr Leu Glu Val Lys He Phe Pro Lys Leu Glu Arg 

50 55 60 

Pro Phe Val Val Val Tyr Val His Thr Asp Val Gin Lys Ser Glu Asn 
65 70 75 80 

Phe Pro Gly He Ser Val Leu Arg Ser Val Tyr Asp Ala He Pro Met 

85 90 95 

Thr Val Lys Gin Tyr Leu Glu Ala Val Tyr Phe Val His Pro Asp Leu 

100 105 HO 

Gin Ser Arg He Phe Leu Ala Thr Phe Gly Arg Leu He Phe Thr Gly 

115 120 125 

Gly Leu Tyr Ala Lys Leu Arg Phe Val Ser Arg Leu Ala Tyr Leu Trp 

130 135 140 

Glu His Val Lys Arg Asn Glu He Glu He Pro Glu Phe Val Tyr Asp 
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145 150 155 160 

His Asp Glu Asp Leu Glu Tyr Arg Pro Met Met Asp Tyr Gly He Glu 

165 170 175 

Ser Asp His Ala Arg Val Tyr Gly Ala Pro Ala Val Asp Ser Ser Val 

180 185 190 

Ala Ala Tyr Ser Met Arg Cys He Ser 
195 200 

<210> 3 
<211> 2943 
<212> DNA 

<213> Helianthus annus 
<220> 

<221> misc_feature 
<222> (0) . . . (0) 
<223> lox cDNA 

<221> CDS 

<222> (18) . . . (2720) 
<400> 3 

ggcacgagaa gaaaacc atg ttg aat tct caa ate aac cat tct cac cct 50 
Met Leu Asn Ser Gin He Asn His Ser His Pro 
1 5 10 

ctt aac aac eta eta cca ate cgc aaa gec ttt gtc cat ggt gac acc 98 
Leu Asn Asn Leu Leu Pro He Arg Lys Ala Phe Val His Gly Asp Thr 
15 20 25 

act aac cat tec tec tec aac gec tac tec ccc gee aac ctt cgc caa 146 
Thr Asn His Ser Ser Ser Asn Ala Tyr Ser Pro Ala Asn Leu Arg Gin 
30 35 40 

cac gcg tec acc aag aaa tec aat get acc cgt gca cga tec acc tea 194 
His Ala Ser Thr Lys Lys Ser Asn Ala Thr Arg Ala Arg Ser Thr Ser 
45 50 55 

act gcg ggt aac att aaa gec ata tea ate ccc ttt ctt acc aag gag 242 
Thr Ala Gly Asn He Lys Ala He Ser He Pro Phe Leu Thr Lys Glu 
60 65 70 75 

acc acc gtc aag tgt gtc ate acc gtc caa cca acc att agt tec gec 290 
Thr Thr Val Lys Cys Val He Thr Val Gin Pro Thr He Ser Ser Ala 
80 85 90 

att get ggt gta ggc gtt ggt ggt att gtt gat ggt gtt tct aat ctt 338 
He Ala Gly Val Gly Val Gly Gly He Val Asp Gly Val Ser Asn Leu 
95 100 105 

eta ggg ttg tea ttt ttg ttg gag etc gtt tea aat gac etc gat tea 386 
Leu Gly Leu Ser Phe Leu Leu Glu Leu Val Ser Asn Asp Leu Asp Ser 
110 115 120 

aaa gga aac caa aag aca gtg aag get tat gca aga tac aac gca ctg 434 
Lys Gly Asn Gin Lys Thr Val Lys Ala Tyr Ala Arg Tyr Asn Ala Leu 
125 130 135 

gat ttg gac att age gtg tac aca tac aaa tgc gac ttc gac gtc cct 482 
Asp Leu Asp He Ser Val Tyr Thr Tyr Lys Cys Asp Phe Asp Val Pro 
140 145 150 155 

gaa gat ttt ggg gag ata gga get gtg ttg gta gaa aat gag tat age 530 
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Glu Asp Phe Gly Glu lie Gly Ala Val Leu Val Glu Asn Glu Tyr Ser 
160 165 170 

aag aag atg ttt ttc aag aac att gtt ctt aac aac ggt gtt acc ttc 
Lys Lys Met Phe Phe Lys Asn He Val Leu Asn Asn Gly Val Thr Phe 
175 180 185 

aca tgc gag tea tgg gtt cac tec aaa tac gat aac cct gag aaa aga 
Thr Cys Glu Ser Trp Val His Ser Lys Tyr Asp Asn Pro Glu Lys Arg 
190 195 200 

ata ttt ttc acc gac aag teg tat eta ccg ttg gaa acg ccg acg gca 
lie Phe Phe Thr Asp Lys Ser Tyr Leu Pro Leu Glu Thr Pro Thr Ala 
205 210 215 



578 



62 6 



674 



ctg aag ccg tta cga gag aaa gat atg gaa teg ctt cga gga aac ggc 722 
Leu Lys Pro Leu Arg Glu Lys Asp Met Glu Ser Leu Arg Gly Asn Glv 
220 225 230 235 

gaa gga gaa cgt aaa tea ttc gag egg ata tat gat tat gat gtg tac 770 
Glu Gly Glu Arg Lys Ser Phe Glu Arg He Tyr Asp Tyr Asp Val Tyr 
240 245 250 

aac gat etc gga gat ccg gat gga age tta gat eta gca egg ccg gtg 818 
Asn Asp Leu Gly Asp Pro Asp Gly Ser Leu Asp Leu Ala Arg Pro Val 
255 260 265 

etc ggt ggc gag aca cat ccg tac cct agg egg tgc cgt act ggt cgc 8 66 

Leu Gly Gly Glu Thr His Pro Tyr Pro Arg Arg Cys Arg Thr Gly Ara 
270 275 280 

aaa atg tec tct aaa gat ccg tta aca gaa age aga act acg etc cct 914 
Lys Met Ser Ser Lys Asp Pro Leu Thr Glu Ser Arg Thr Thr Leu Pro 
285 290 295 

ttt tat gta cct gcg gat gaa gat ttt tea gag ata aag agt gtg aac 962 
Phe Tyr Val Pro Ala Asp Glu Asp Phe Ser Glu lie Lys Ser Val Asn 
300 305 310 315 

ttt gga gca aaa act tta tac tct gtg ctt cat gga gtt gta cca atg 1010 
Phe Gly Ala Lys Thr Leu Tyr Ser Val Leu His Gly Val Val Pro Met 
320 325 330 

eta gac tea att gta aca gac aaa gac aag ggg ttt cca tta ttc aca 1058 
Leu Asp Ser lie Val Thr Asp Lys Asp Lys Gly Phe Pro Leu Phe Thr 
335 340 345 

tec ata gat ttg ctt tat aat gaa ggt gtt aat gtt cct tct cct gac 1106 
Ser He Asp Leu Leu Tyr Asn Glu Gly Val Asn Val Pro Ser Pro Asp 
350 355 360 

aat gga att eta agt get tta cct aga ctt gtc aaa ggg get act gat 1154 
Asn Gly He Leu Ser Ala Leu Pro Arg Leu Val Lys Gly Ala Thr Asp 
365 370 375 

gee gca aat acc gtt ate aag ttc gag acc ccc gaa acc att gat aga 1202 
Ala Ala Asn Thr Val He Lys Phe Glu Thr Pro Glu Thr He Asp Arg 
380 385 390 395 

gac gca ttc tea tgg ttc cgt gat gaa gag ttc tgc egg caa atg ctt 1250 
Asp Ala Phe Ser Trp Phe Arg Asp Glu Glu Phe Cys Arg Gin Met Leu 
400 405 410 
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gcc ggt att aat cct tat cac at a Ma 

Ma c: y n. , P „ £ ^ £ - J" £ ,„ t„ «. tt, 

413 420 



425 



~ E i = - - - j? S 25 S E E E E E 

435 440 



490 



S S 5 E E E E 2 E £ E E E E E £ 

500 505 



61 ° 615 



1298 



1346 



S i S S E ffi E E E E JS E £ £ 2 E - 

450 455 

3 " : - s s S - 2 - a 2 E E £ £ 2 - 

470 

- E S S E E 5: S E E E E - £ 2 E 1450 



1538 



1586 



- E S S 2 E E E S E E E E 5 E E 

515 520 

£ 2 JS E S E E 5 £ E E 5 E E 2 E 1631 

530 535 ^ 

S - K S E 1 E E E E S E E E E E 

5 550 555 

- - K 2 § E E E E E E E E E E E 

560 56 5 570 

nl E E E E E E E E 2 E S E E E E 

580 585 

- - 1 S - 5 E E E E E E E E E E 1826 

595 600 

- e - ~ - E 2 E E E ffi E E E E E 1874 



1682 



1730 



1778 



1 - - - K 1 S S E E E E S S E E 

625 "0 635 

£ J2 E E E E E S E E E S E E E E 

640 645 650 

gcg gtt gaa gat cca acc oca rra t- = t „„4. 4. 

«. »! Glu Pr „ Ihr E E E E E E E E E E 2018 



1970 



655 660 665 
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gat tac cca tat gca aat gat ggt tta etc att tat gat acc att aaa 2066 
Asp Tyr Pro Tyr Ala Asn Asp Gly Leu Leu He Tyr Asp Thr He Lys 
6? 0 675 680 

caa tgg gca act tct tat gtc aac cac tat tac cca cca gcg aat eta 2114 
Gin Trp Ala Thr Ser Tyr Val Asn His Tyr Tyr Pro Pro Ala Asn Leu 
685 690 695 

gtg gaa tct gat gaa gag ctt caa gca tgg tgg aat gaa ate cgt aca 2162 
Val Glu Ser Asp Glu Glu Leu Gin Ala Trp Trp Asn Glu lie Arg Thr 
700 705 710 715 

gtt ggt cat gga gat aag aaa gat gaa cca tgg tgg cca caa etc aaa 2210 
Val Gly His Gly Asp Lys Lys Asp Glu Pro Trp Trp Pro Gin Leu Lys 
7 20 725 730 

acc caa gat gat ttg att gga att gtt tea acc ate ttg tgg gtg acc 2258 
Thr Gin Asp Asp Leu He Gly He Val Ser Thr He Leu Trp Val Thr 
735 740 745 

tct ggt caa cat tea gca gtc aac ttc ggt caa tat gat ttc gcg ggt 2306 
Ser Gly Gin His Ser Ala Val Asn Phe Gly Gin Tyr Asp Phe Ala Gly 
750 755 760 

tat ttc cct aac agg ccg aca att tec aga acc aaa atg ccc aac gaa 2354 
Tyr Phe Pro Asn Arg Pro Thr He Ser Arg Thr Lys Met Pro Asn Glu 
765 770 775 

gac ccc aca gac gaa gaa tgg cag teg ttt ata aag cga ccc gag gat 24 02 
Asp Pro Thr Asp Glu Glu Trp Gin Ser Phe He Lys Arg Pro Glu Asp 
780 785 790 795 

get tta ttg aaa tgc ttc cca tec caa ate caa get aca aaa gtg atg 2450 
Ala Leu Leu Lys Cys Phe Pro Ser Gin He Gin Ala Thr Lys Val Met 
800 805 810 

gcg att ttg gat gtt tta tea agt cat tea cca gat gaa gaa tat ate 2498 
Ala He Leu Asp Val Leu Ser Ser His Ser Pro Asp Glu Glu Tyr He 
815 820 825 

ggt gga aat att gag gcg gca tgg gag gcg gag cct get ata aaa gca 2546 
Gly Gly Asn lie Glu Ala Ala Trp Glu Ala Glu Pro Ala He Lys Ala 
830 835 840 



gee ttt gag gag ttc cgt gga agg etc aat gag ctg gaa gca ate ata 
Ala Phe Glu Glu Phe Arg Gly Arg Leu Asn Glu Leu Glu Ala He He 
845 850 855 



2594 



gac tea agg aac acg gat ccc aat ttg aag aat cgt agt ggt gcg ggg 2642 
Asp Ser Arg Asn Thr Asp Pro Asn Leu Lys Asn Arg Ser Gly Ala Gly 
860 865 870 875 

ttg gtt ccg tat caa ctt etc aaa ccg tat tct gaa aaa ggt gtg acc 2 690 
Leu Val Pro Tyr Gin Leu Leu Lys Pro Tyr Ser Glu Lys Gly Val Thr 
880 885 890 

ggg aga ggt gtt cca aac age ata tec att tagttggatt ggtttggttc 2740 
Gly Arg Gly Val Pro Asn Ser lie Ser lie 
895 900 

etaatgeteg aggaatagtc tatgtggtgt aataaggeca tgatccatgg tttagttgtg 2800 
ttttattgtt atttggaata agttcactta tgtgccttct tgtattataa gecaacatta 2860 
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^tat?aaaaa »1T ^ gt3ttattgt tatttggaat aacatggcat agcaccattc 2920 
ntgttaaaaa aaaaaaaaaa aaa 

2943 



<210> 4 
<211> 901 
<212> PRT 

<213> Helianthus annus 
<400> 4 

Met Leu Asn Ser Gin lie Asn His Ser His Pro Leu Asn Asn Leu Leu 

Pro lie Arg Lys Ala Phe Val His Gly Asp Thr Thr Asn His Ser Ser 

20 25 30 

Ser Asn Ala Tyr Ser Pro Ala Asn Leu Arg Gin His Ala Ser Thr Lys 

35 40 45 

Lys Ser Asn Ala Thr Arg Ala Arg Ser Thr Ser Thr Ala Gly Asn lie 

50 55 60 

Lys Ala lie Ser lie Pro Phe Leu Thr Lys Glu Thr Thr Val Lys Cys 

70 IS 
Val He Thr Val Gin Pro Thr lie Ser Ser Ala lie Ala Gly Val Gly 

8 5 90 95 

Val Gly Gly lie Val Asp Gly Val Ser Asn Leu Leu Gly Leu Ser Phe 

100 105 no 

Leu Leu Glu Leu Val Ser Asn Asp Leu Asp Ser Lys Gly Asn Gin Lys 

H5 120 125 

Thr Val Lys Ala Tyr Ala Arg Tyr Asn Ala Leu Asp Leu Asp lie Ser 

130 135 ho 

Val Tyr Thr Tyr Lys Cys Asp Phe Asp Val Pro Glu Asp Phe Gly Glu 

150 155 
He Gly Ala Val Leu Val Glu Asn Glu Tyr Ser Lys Lys Met Phe Phe 

165 no 175 

Lys Asn lie Val Leu Asn Asn Gly Val Thr Phe Thr Cys Glu Ser Trp 

180 185 190 

Val His Ser Lys Tyr Asp Asn Pro Glu Lys Arg He Phe Phe Thr Asp 

195 200 205 

Lys Ser Tyr Leu Pro Leu Glu Thr Pro Thr Ala Leu Lys Pro Leu Arg 

Glu Lys Asp Met Glu Ser Leu Arg Gly Asn Gly Glu Gly Glu Arg Lys 

230 235 
Ser Phe Glu Arg He Tyr Asp Tyr Asp Val Tyr Asn Asp Leu Gly Asp 

245 250 255 

Pro Asp Gly Ser Leu Asp Leu Ala Arg Pro Val Leu Gly Gly Glu Thr 

260 265 270 

His Pro Tyr Pro Arg Arg Cys Arg Thr Gly Arg Lys Met Ser Ser Lys 

275 280 285 

Asp Pro Leu Thr Glu Ser Arg Thr Thr Leu Pro Phe Tyr Val Pro Ala 

290 295 300 

Asp Glu Asp Phe Ser Glu He Lys Ser Val Asn Phe Gly Ala Lys Thr 

310 315 
Leu Tyr Ser Val Leu His Gly Val Val Pro Met Leu Asp Ser lie VaJ 

325 330 335 

Thr Asp Lys Asp Lys Gly Phe Pro Leu Phe Thr Ser lie Asp Leu Leu 

340 345 35 0 

Tyr Asn Glu Gly Val Asn Val Pro Ser Pro Asp Asn Gly lie Leu Ser 

355 360 365 

Ala Leu Pro Arg Leu Val Lys Gly Ala Thr Asp Ala Ala Asn Thr Val 
T1 370 375 380 

He Lys Phe Glu Thr Pro Glu Thr lie Asp Arg Asp Ala Phe Ser Trp 
390 395 , n „ 

Phe Arg Asp Glu Glu Phe Cys Arg Gin Met Leu Ala Gly He Asn Pro 

Cys Arg lie Gin Leu Val Thr Glu Trp Pro Leu Met Ser Lys III Asp 
420 425 430 



7 



t 



Pro Glu lie Tyr Gly Pro Ala Glu Ser Ala lie Thr Lys Glu lie Val 

440 445 
Glu Glu Glu lie Lys Gly Phe Met Thr Leu Glu Glu Ala Leu Ala Gin 

455 46O 
Lys Lys Leu Phe Met Leu Asp Tyr His Asp Leu Leu Leu Pro Tyr Val 

Asn Lys Thr Glu Ala Glu Gly Arg Thr Leu Tyl Gly Ser Arg Thr 111 

» . , 490 495 

Met Phe Leu Thr Pro Ala Gly Thr Leu Arg Pro Leu Ala lie Glu Leu 

00 5 °5 510 

Thr Arg Pro Pro He Asp Gly Lys Pro Gin Trp Lys His Val Tyr Thr 

515 520 525 

Pro Ala Trp Asp Ala Thr Gly Ala Trp Leu Trp Lys Leu Ala Lys Ala 

535 540 
His Val Leu Ala His Asp Ser Ser Tyr His Gin Leu Val Ser His Trp 

t „ 550 555 560 

Leu Arg Thr His Cys Ala Thr Glu Pro Tyr lie lie Ala Thr Asn Arg 

565 57 0 575 

Gin Leu Ser Gin Met His Pro lie Arg Arg Phe Leu Leu Pro His Phe 

580 585 590 

Arg Tyr Thr Met Gin lie Asn Ser Leu Ala Arg Leu Leu Leu Val Asn 

595 6 °0 605 

Ala Met Gly lie lie Glu Ser Thr Phe Ser Pro Gly Arg Tyr Cys Met 

610 615 620 

Gin lie Ser Ser Asp Ala Tyr Asp Gin Gin Trp Arg Phe Asp His Glu 

^30 635 
Ala Leu Pro Ala Asp Leu lie Ser Arg Gly Met Ala Val Glu Asp Pro 

645 650 655 

Thr Ala Pro Tyr Gly Val Lys Leu Thr lie Glu Asp Tyr Pro Tyr Ala 

660 665 670 

Asn Asp Gly Leu Leu lie Tyr Asp Thr lie Lys Gin Trp Ala Thr Ser 

675 680 685 

Tyr Val Asn His Tyr Tyr Pro Pro Ala Asn Leu Val Glu Ser Asp Glu 

6y0 695 700 

Glu Leu Gin Ala Trp Trp Asn Glu lie Arg Thr Val Gly His Gly Asp 

710 715 
Lys Lys Asp Glu Pro Trp Trp Pro Gin Leu Lys Thr Gin Asp Asp III 

730 735 
He Gly lie Val Ser Thr He Leu Trp Val Thr Ser Gly Gin His Ser 

Ala Val Asn Phe Gly Gin Tyr Asp Phe Ala Gly Tyr Phe Pro Asn Arg 
755 760 765 y 

Pro Thr lie Ser Arg Thr Lys Met Pro Asn Glu Asp Pro Thr Asp Glu 

Glu Trp Gin Ser Phe lie Lys Arg Pro Glu Asp III Leu Leu Lys Cys 

790 7 
Phe Pro Ser Gin lie Gin Ala Thr Lys Val Met Ala He Leu Asp ITl 

Leu Ser Ser His Ser Pro Asp Glu Glu Jyr He Gly Gly Asn III Glu 

20 825 830 

Ala Ala Trp Glu Ala Glu Pro Ala lie Lys Ala Ala Phe Glu Glu Phe 

835 840 845 

Arg Gly Arg Leu Asn Glu Leu Glu Ala lie lie Asp Ser Arg Asn Thr 

a I » 855 860 

Asp Pro Asn Leu Lys Asn Arg Ser Gly Ala Gly Leu Val Pro Tyr Gin 

r 870 875 o R n 

Leu Leu Lys Pro Tyr Ser Glu Lys Gly Val Thr Gly Arg Gly Val Pro 

885 890 oat 

Asn Ser lie Ser lie 

900 



<210> 5 
<211> 883 
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t 4 

<212> DNA 

<213> Helianthus annus 
<220> 

<221> promoter 
<222> (1) . . . (880) 
<223> lox promoter 

<221> misc_feature 
<222> (322) ... (327) 
<223> W-box 



<221> misc_feature 
<222> (722) ... (727) 
<223> G-box 

<221> misc_feature 
<222> (808) . . . (811) 
<223> TATA box 



<400> 5 



agggcacgcg tggtcgacgg accgggctgg gtatctcatt catcttagct cggttttgqa 60 

cgtggtttag ttcgttgcgt acctcttcca acatagaaca caaacccaca aa^aagtaca 120 

t«ttttatt agatttattt ctagtccaaa atacgaaaaa atcaUgtcc 

aacLt^? f aaadtgC J a ttttcactta tttttccaac aacacataca cagagagggc 

a " taacaaactc accagagttg tgaaaattat gaggacttct atctgtca? g 

t Ca """' ta tatatttcct tttgaccaaa acatgtatac atgactaact aaaaatatag 

£ a g ^aagggtt atacactata actcatattt acacaatatt gccttgaaca 

atat2a C ^ rlll^T g " gaataat "tgataaaa acttttctat gtgttgaggt 
atatctgaac tattaaaata aataccatta atacttcaag attataacat gagaacatta 
catatattgt gattttatat tataatttaa taattatttt tttttgaaag gcataattta 
tcaaatacat ttl^T " Ctacgttt "agtactag gtactttttc caacccacaa bW 
IZTrlT, ITJZtt g TJl^ ta " aatgca ^gaaca ataatgcata 720 

780 
840 
883 



= r = rrrt -' a . ; 3 3 — ^^aauyw accctgaaca ataatgcata 
acctSS ' CaatgC3ga aat g ta tcat tcttatccga tgttttccca ttaaataaaa 
acaLLS a ^acatt tcctctctat aaatagagct attttttcaa cttccagatc 



acacaaaaca agagtgagag tagagtgact aaagaaaacc atg 



<210> 6 
<211> 1403 
<212> DNA 

<213> Helianthus annus 



180 
240 
300 
360 
420 
480 
540 
600 
660 



<220> 

<221> misc_feature 
<222> (0) . . . (0) 
<223> ADH cDNA 

<221> CDS 

<222> (74) . . . (1216) 



<400> 6 



llltlTcllt TaTTT a ^ aatttaat ctcatttcaa gaatattctc tctttcaccg 
atcaaacaaa agt atg teg teg acc act aca ggc caa gtt att cga tgc 
Met Ser Ser Thr Thr Thr Gly Gin Val lie Arg Cys 
1 5 10 



aaa gec gcg gtg acg tgg gaa gec gga aaa ccg ctg gtg ate gaa qaa 
Lys Ala Ala Val Thr Tr P Glu Ala Gly Lys Pro Leu Val He Glu Glu 
15 20 25 

Vaf ?in fj I? ^ 933 gtC C ^ att a ^ ^tC Cte 

val Glu Val Ala Pro Pro Gin Lys Met Glu Val Arg lie Lys lie Leu 
JU 35 4 o 



60 
109 



157 



205 
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ttc act tec etc tgc cac act gat gtt tac ttc tgg gaa gec aaa gga 253 
Phe Thr Ser Leu Cys His Thr Asp Val Tyr Phe Trp Glu Ala Lys Gly 
45 50 55 60 

caa aat cct gta ttc cca aga att tta gga cat gaa get gga ggg gtt 301 
Gin Asn Pro Val Phe Pro Arg He Leu Gly His Glu Ala Gly Gly Val 
65 70 75 

gtg gag agt gtt ggg gaa gga gtg act gat ctt cag cca ggg gat cat 349 
Val Glu Ser Val Gly Glu Gly Val Thr Asp Leu Gin Pro Gly Asp His 
80 85 90 

gtt ctt ccc gtt ttc acc gga gaa tgc aaa gag tgt get cac tgt aag 397 
Val Leu Pro Val Phe Thr Gly Glu Cys Lys Glu Cys Ala His Cys Lys 
95 100 105 

tec gaa gag age aac atg tgt gac ctt etc agg ate aac acc gac agg 445 
Ser Glu Glu Ser Asn Met Cys Asp Leu Leu Arg He Asn Thr Asp Arg 
110 115 120 

gga gtc atg ctt cac gat cag aaa tct cga ttc teg ate aac ggc aaa 493 
Gly Val Met Leu His Asp Gin Lys Ser Arg Phe Ser He Asn Gly Lys 
125 130 135 140 

ccc ate ttc cat ttt gtg ggg act tct act ttc age gag tac acg gtt 541 
Pro He Phe His Phe Val Gly Thr Ser Thr Phe Ser Glu Tyr Thr Val 

145 150 155 

gtt cat gtt gga tgt ctt gca aag ate aac cct ctt gec cct ctt gat 589 
Val His Val Gly Cys Leu Ala Lys He Asn Pro Leu Ala Pro Leu Asp 

160 165 170 

aaa gtt tgt gtt etc age tgt ggg ate tec aca ggg ctg ggt get act 637 
Lys Val Cys Val Leu Ser Cys Gly He Ser Thr Gly Leu Gly Ala Thr 
175 180 185 

ttg aat gtt gca aaa ccg aaa aaa ggc tct teg gtg gcg gtt ttc ggt 685 
Leu Asn Val Ala Lys Pro Lys Lys Gly Ser Ser Val Ala Val Phe Gly 
190 195 200 

ctg ggg gca gtg gga ctt get get get gaa ggt gca aga att tct ggg 733 
Leu Gly Ala Val Gly Leu Ala Ala Ala Glu Gly Ala Arg He Ser Gly 
205 210 215 220 

get tea aga ate att ggt gtt gat etc aat gec aat aga ttc gag ctt 781 
Ala Ser Arg He He Gly Val Asp Leu Asn Ala Asn Arg Phe Glu Leu 
225 230 235 

gca aag aaa ttt ggg gtt aca gag ttt gtg aac cca aaa gat tat aag 829 
Ala Lys Lys Phe Gly Val Thr Glu Phe Val Asn Pro Lys Asp Tyr Lys 
240 245 250 

aag ccg gtg caa gaa gtg att gca gag atg aca aat gga gga gtt gac 877 
Lys Pro Val Gin Glu Val He Ala Glu Met Thr Asn Gly Gly Val Asp 
255 260 265 

agg agt gtt gaa tgc act ggt cat att gat get atg ate tct get ttt 925 
Arg Ser Val Glu Cys Thr Gly His He Asp Ala Met He Ser Ala Phe 
270 275 280 

gaa tgt gtt cat gat ggg tgg ggt gtt get gtt eta gta ggt gtt ccg 973 
Glu Cys Val His Asp Gly Trp Gly Val Ala Val Leu Val Gly Val Pro 
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290 



295 



300 



1021 



1069 



1117 



1165 



1213 



1266 



285 +a aat ctg ttg aac gaa 

- « '« s f a ? s s s s r/„ s? r s „ ~ - - - 

His Lys Asp Ma Val 310 

. aa ccg cga tct gat 

- - ? ' r/ s s s - - si s - - ™ s s« «p 

Arq Thr Leu Lys biy 325 
320 

a --sBS5SS=as==a= 
-ss==sa=s==s=s=s 

350 „ tar att att cga atg gat 

5 s a s - s s s s s s. u. - - - a 

^ ***** 

aaaaaaaaaa aaaaaaa 

<210> T 
<211> 3 81 

S?> Sianthus anuus *» 

<«»> 7 Th Thr The 01, «» V.1 II. CVS LJ. A" 

1 , m„ tvs Pro Leu val u e u 30 

Tht T rp Clu mu 

„ rm tvs Met Glu Val Arg lie y 45 
Pro Pro Gin Lys ue Val 

35 val Tyr Phe Trp Glu Ala Lys Gly Gin 

C ys His Thr Asp Val Tyr P ^ ^ yal 

50 His Glu Ala Gly Gly Val va 

Ph e PI o «, U. - ° * « val Leu pro val 

65 „ n Thr ASP Leu Gin Pro Gly Asp h g5 

90 G1 „ Gl0 S er 

Glv i;; „et 

100 Arc, He Ash Thr MP "9 Gly Val 

^ o„= 7\=m Leu Leu Arg i25 
asn Bet CVS MP 20 pM ue Phe B1S 

»J val » ls val Gly 

130 = , Thr ptie ser Glu Tyr Thr Val M 

15 val cys val 

145 , pro Leu Us wo Leu MP r.y 

« Thr Leu Mn va! «a 
Le „ ser cys dy U. Ser Thr 01, «u ^ 1,0 
180 Ala val Phe Gly Leu Gly 

n Tus Lvs Gly Ser Ser Val Ala vai 
I, I S l «a .» CIV ra Mg ne ser C^a serine 
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4 



215 220 



ue Z Va! *sp . - «a >s» P»e Glu «u "a t ys Lys P,e 

f ly v.l ™r «1. «» - J* *" WS 255 

Glu val Ue U , Glu - T h r »» Gl, Gly -I «P ~ - - 

v.! Z Lys T* Ser P. H« ». - - - ^ ^ & 

^ r* «- *» "V "sn ryr Lys Pro *, Ser ASP Ue Pro Ser Val 
Val Glu Lys Tyr 2! *s„ L». Olo Leu S l« v.l Glu Lys £ «>< 
H1S G l„ v.! p" Ser Glu U. - Lys Pro «» Asp Leu - Leu 
ly , 01y «. Gly Leu Ar 9 Cys He He «, M t Asp ,1a 

370 

<210> 8 
<211> 747 
<212> DNA 

<213> Helianthus annus 
<220> 

<221> misc_feature 
<222> (0)...(0) 
<223> SCIP-1 cDNA 

<221> CDS 

<222> (15) ... (518) 

<400> 8 t qag ttc aga eta gcg tct 

ttcwecg. g c»a ata ,=, «c s=a £ ^ ^ phe Mg ^ „. ser 

1 5 

^ rm caa aaa tac acc ggt gac 
tec ggc ate gat cat gaa ggc cga eta cca g ^ ^ ftsp 

Ser Gly He Asp His Glu Gly Arg Leu ^ 
15 /U 

a n a t a tea cca ccg tta gaa tgg tac aac 
ggt caa ggt aea aaa aaa gac ata tea cca g ^ ^ Agn 

Gly Gin Gly Thr Lys Lys Asp He Ser ^ 
30 3 

- s s s s s s s s s a s ss s s s 

45 3U 

ntt CCQ tag act gtg tgg gtg gtg 
S S £ p" SI £ Pro feu £ P £ - val ,rp Val Val 

65 /U 

r.m rra aaa gga ttt tec ggg 
g tc aat ata cca eet act ttg aag ggg etc cca gag gg ^ ^ ^ 
Val Asn He Pro Pro Thr Leu Lys Gly gQ 

80 03 
aaa gag ggg gac atg ggt ggc gat tat get aat gtt aaa gaa gga ca^ 
Lys Glu Gly Asp Met Gly Gly Asp Tyr Al ^ 
95 iUU 



50 



146 



194 



242 



290 



338 
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• 4 

tfc g ggg aat aag O to 3 ^ =, 140 

- - - - - - s s S 2 s; H J2 e 5 

S " ~ i S? E - 2? K E E S — - 

1 cc 



atggtttata tatatgtta 

2SS~ ~S SSSS sr— 



386 



434 



482 



528 



588 
648 

708 

<210> 9 747 
<2H> 168 
<212> p RT 

<213> Helianthus annus SCIP-i 
<400> 9 

M «t Ala Asn Ala Ser Asd n ou 

1 5 ^ Arg Leu ^ Ser Ser Glv r, 

«is Glu Gly Ara Lpu d 2 ° Ile Asp 

Tht 5 T - - - - « - „„ A!P Ile flsp " Glu Gly 

«<* Gly Gly asp " „ 90 ^ ' K Glu Gly flsp 

- p„ oi yT l 5 " V " it °" — — < S.^ 

giu : 2 :: Pro ser . ». arg phe 

Tyr Ala Leu Asp Glu Gin Val Glu rf r, 

S - - - - £ «. „. „ e asp Gly flsn Lya 

— -1 Leu »° ^ Jr 1 '""---* 

<210> 10 
<211> 513 
<212> DNA 

<213> Helianthus annus 
<220> 

<221> promoter 
<222> (l)...(5i 0 ) 
<223> SCIP promoter 

<221> misc_feature 
<222> (364)... (368) 
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# 



<223> w-box 

<221> misc^feature 
<«2> (371)... (375) 
<223> W-box 

<221> misc^feature 
<222> (415,... (420 , 
<223> G-box 

<400> 10 



-WW- J. \J 

55S Si i5 s ml- rr— 

= SSS sag: S2 ? ssss 

aattttaaaa catlttlt tactt tttct tttgaatctt 1^ * ^aacgaa 

ssss si? as ssss S«F - ek 



60 
120 
180 
240 
300 
360 
420 
480 
513 
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